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1.
Introduction

This contribution is a text proposal to 25.863TR based on system evaluation of SATD [1] and BFTD [2] for a bursty traffic source model. 
2.
Text Proposal

*************************************** TEXT START ************************************
Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document is intended to capture RAN1 and RAN4 findings produced in the context of the study item “Uplink Transmit Diversity for HSPA” [2]. The study is focussed on schemes that do not require any newly standardised dynamic feedback signalling between network and UE. The uplink transmit diversity schemes maybe categorized into two types of algorithms:

-
transmission from 1 Tx antenna (e.g. switched antenna Tx diversity) or 

-
simultaneous transmission from 2 Tx antennas (e.g. transmit beamforming)

The scope is understood to be limited to schemes which also do not require any semi-static mode configuration signalling for demodulation. The possibility of semi-static disabling of a transmit diversity scheme is not precluded.

The work under this study item aims at:

-
evaluating the potential benefits of the indicated UL Tx diversity techniques. 

-
investigating the impacts on the UE implementation.

-
investigating how to ensure that the UE operating an uplink Tx diversity will not cause any detrimental effects to overall system performance.

-
investigating the impacts of Tx diversity on existing BS and UE RF and demodulation performance requirements, and 

-
analyzing how to derive any additional performance/test requirements that are deemed needed as an outcome of the study, as well as understanding the impacts of any such new requirements
2
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

*************************************** TEXT END ************************************
*************************************** TEXT OMITTED ************************************
*************************************** TEXT START ************************************
5.3.2
System Simulation Parameters

The parameters used in the system evaluations are summarized in Table 3. Notice that an asterisk (*) is used to indicate simulation cases of lower priority.

Table 3: Parameters used in the system level evaluations. These are based on [6].

	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B with wrap-around

	Inter-site distance [m]
	1000
2800 (*)

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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                                                                            = 70 degrees,   Am = 20 dB

Case 2 (3D ant): Custom antenna (e.g. Kathrein 742212) with 8 degrees down tilt (*)

Case 3 (3D ant): Based on 36.814, Table A.2.1.1.2 (*)
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The parameter 
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q

is the electrical antenna downtilt. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.
                                                              

	Channel Model
	AWGN, PA3, VA30
PA0.1 (*)

SCM Urban Macro 3 km/h (*)

	Penetration loss [dB]
	10, 20 (*)

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0.5/0.5

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full buffer
VoIP (*), 

Bursty Traffic (*)

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	0.25, 0.5, 1, 2, 4, 10 (Best effort data)
Variable (VoIP) (*)

	NodeB Receiver
	Rake (2 antennas per cell), LMMSE Equalizer

	Channel Estimation
	Realistic – 3 slot filtering

	UL TPC Generation
	Based on 1 slot received signal energy of the intended UE.

	Uplink HARQ
	2ms TTI, Max # of transmission =4, Target BLER = 1%

	Closed Loop Power Control Delay
	2 slots

	Outer Loop Power Control Delay [frames]
	4

	UL TPC Error Rate [%] 
	4

	Long term antenna imbalance [dB]

(Note 1)
	0, -4

	Short-term antenna imbalance [dB] 

(Note 2)
	Gaussian distribution with 

µ = 0

σ = 2.25



	UE Tx Antenna Correlation
	0.3, 0
0.7 (*)

	UE Rx Antenna Correlation
	0
0.3 (*)

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair


Note 1: The long term antenna imbalance is fixed for all the UE’s in a particular simulation.
Note 2: The short term antenna imbalance value is independently generated from the distribution on a per UE per link   basis. Once generated, the short term imbalance does not change for the duration of the simulation.

Table 4: Uplink Sytem Simulation Bursty Traffic Model

	Component
	Distribution


	Parameters


	PDF



	File size (S)
	Truncated Lognormal
	Mean = 0.125 Mbytes

Std. Dev. = 0.045 Mbytes

Maximum = 0.3125 Mbytes
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	Inter-burst time
	Exponential
	Mean = 5 sec
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5.4
System Performance Evaluation Metrics

The following performance measures are considered when evaluating the system performance:

· Average user throughput as a function of cell throughput.

· 10th, 50th and 90th percentile user throughput.

· Average and 90th percentile noise rise levels.

· Average, 10th, 50th and 90th percentile of the UE transmit power.

· Number of antenna switches per second.

· VoIP outage as a function of number of users (*)

· VoIP outage is defined as the percentage of users in outage.

· A VoIP user is said to be in outage when more than 3% of vocoder frames are lost.

In addition, for the bursty traffic model, the following performance metrics are considered:

· Average user burst rate

· 10th percentile user burst rate
It should be noted that the bursty traffic model employed in this investigation assumed a large file size and offered load levels of 0-1Mbps. The BLER operating point was 10% after 1 transmission, which differs from the HARQ operating point for the full buffer simulations in this TR (1Mbps represents full loading at this operating point but is somewhat lower than full loading at a larger retransmission rate). All UEs were assumed to transmit DPCCH continuously 
and thus a constant stream of TPC commands was made available to the practical TxD algorithms. A full assessment of bursty traffic performance should consider also small burst sizes, the effect of CPC and the effect of state transitions.
The performance measures have previously been summarized in [18].
*************************************** TEXT END ************************************
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7
System Evaluation Results

This section summarizes the system level evaluations for switched and beamforming antenna diversity. The results for switched antenna diversity are presented in section 7.1 while the results for beamforming diversity are presented in section 7.2. Unless otherwise is stated the results are based on the system simulation parameters previously described in section 5.3.2.

7.1
Switched Antenna Transmit Diversity

.7.1.1

Full Buffer Traffic
7.1.1.1
     Results for inter-site distance 1km

7.1.1.1.1      Results for 0 dB long-term antenna imbalance and 2D antennas

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.1.1.1.2

Results for 0 dB long-term antenna imbalance and 3D antenna

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.1.1.1.3

Results for 0 dB long-term antenna imbalance and 3D antenna

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.1.1.2


Results for inter-site distance 2.8km
7.1.1  
[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.1.1.3


Sensitivity to BLER target

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
.7.1.2

Bursty Traffic
7.1.2.1
     Results for inter-site distance 1km

7.1.2.1.1      Results for 0 dB long-term antenna imbalance and 2D antennas
Table 1: Average user burst rates, 10th percentile user burst rates and average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1km.

	
	Average user burst rate (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[68]
	Baseline [kbps]
	10
	6.09
	5.39
	4.04
	3.29
	Note 1 Note 2 Note 3

	
	Practical [kbps]
	
	6.20
	5.51
	4.16
	3.41
	

	
	Gain with Practical [%]
	
	1.79
	2.11
	2.96
	3.72
	

	[68]
	Baseline [kbps]
	20
	4.67
	4.20
	3.25
	2.72
	Note 1 Note 2 Note 3

	
	Practical [kbps]
	
	4.86
	4.39
	3.42
	2.85
	

	
	Gain with Practical [%]
	
	4.23
	4.63
	5.37
	4.93
	

	
	10th percentile user burst rates (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[68]
	Baseline [kbps]
	10
	4.85
	4.33
	3.15
	2.40
	Note 1 Note 2 Note 3

	
	Practical [kbps]
	
	4.97
	4.43
	3.28
	2.53
	

	
	Gain with Practical [%]
	
	2.38
	2.32
	4.16
	5.27
	

	[68]
	Baseline [kbps]
	20
	1.31
	1.09
	0.80
	0.66
	Note 1 Note 2 Note 3

	
	Practical [kbps]
	
	1.54
	1.29
	0.98
	0.80
	

	
	Gain with Practical [%]
	
	17.22
	19.15
	21.97
	21.61
	

	
	Average transmit power (dBM)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	
	1
	2
	4
	5
	

	[68]
	Baseline [dBm]
	10
	-17.26
	-16.42
	-14.86
	-14.06
	Note 1 Note 2 Note 3

	
	Gain with Practical[dB]
	
	1.07
	1.08
	1.01
	0.98
	

	[68]
	Baseline [dBm]
	20
	-7.56
	-6.89
	-5.62
	-4.90
	Note 1 Note 2 Note 3

	
	Gain with Practical[dB]
	
	1.07
	1.11
	1.04
	1.03
	


Note 1: Noise Rise Target = 7dB
Note 2: Target 10% BLER after 1st transmission with a maximum of 4 transmissions
Note 3: NodeB Receiver: LMMSE Equalizer
Table 2: Average user burst rates, 10th percentile user burst rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1km.

	
	Average user burst rate (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[68]
	Baseline [kbps]
	10
	4.59
	3.96
	2.55
	1.53
	Note 1

	
	Practical [kbps]
	
	4.61
	3.98
	2.56
	1.54
	

	
	Gain with Practical [%]
	
	0.40
	0.50
	0.48
	0.61
	

	[68]
	Baseline [kbps]
	20
	3.65
	3.17
	2.10
	1.44
	Note 1

	
	Practical [kbps]
	
	3.72
	3.23
	2.13
	1.47
	

	
	Gain with Practical [%]
	
	1.78
	2.11
	1.54
	2.60
	

	
	10th percentile user burst rates (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[68]
	Baseline [kbps]
	10
	3.82
	3.23
	1.84
	0.79
	Note 1

	
	Practical [kbps]
	
	3.81
	3.25
	1.86
	0.78
	

	
	Gain with Practical [%]
	
	-0.33
	0.64
	0.74
	-1.08
	

	[68]
	Baseline [kbps]
	20
	0.98
	0.69
	0.41
	0.25
	Note 1

	
	Practical [kbps]
	
	1.14
	0.81
	0.48
	0.30
	

	
	Gain with Practical [%]
	
	16.37
	17.57
	17.27
	17.92
	

	
	Average transmit power (dBM)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	
	1
	2
	4
	5
	

	[68]
	Baseline [dBm]
	10
	-16.92
	-15.87
	-13.9
	-12.67
	Note 1

	
	Gain with Practical[dB]
	
	0.43
	0.42
	0.36
	0.31
	

	[68]
	Baseline [dBm]
	20
	-7.21
	-6.23
	-4.54
	-3.59
	Note 1

	
	Gain with Practical[dB]
	
	0.44
	0.45
	0.38
	0.37
	


Note 1: Noise Rise Target = 7dB

Note 2: Target 10% BLER after 1st transmission with a maximum of 4 transmissions
Note 3: NodeB Receiver: LMMSE Equalizer

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.2
Beam-forming Transmit Diversity
7.2.1

Full Buffer Traffic
7.2.1.1
Results for inter-site distance of 1km

7.2.1.1.1      Results for 0dB long-term antenna imbalance and 2D antennas

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.2.1.1.2
Results for 0dB long-term antenna imbalance and 3D antennas

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.2.1.1.3
Results for -4dB long-term antenna imbalance and 2D antennas

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.2.1.1.4
Results for -4dB long-term antenna imbalance and 3D antennas

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.2.1.2
Results for inter-site distance 2.8km

7.2.1.2.1      Results for 0dB long-term antenna imbalance and 2D antennas

[--------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------]
7.2.2

Bursty Traffic
7.2.2.1
Results for inter-site distance of 1km

7.2.2.1.1      Results for 0dB long-term antenna imbalance and 2D antennas
Table 3: Average user burst rates, 10th percentile user burst rates and average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1km

	
	Average user burst rate (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[69]
	Baseline [kbps]
	10
	6.09
	5.39
	4.04
	3.29
	Note 1

	
	Practical [kbps]
	
	6.29
	5.62
	4.38
	3.69
	

	
	Gain with Practical [%]
	
	3.13
	4.25
	8.36
	12.28
	

	[69]
	Baseline [kbps]
	20
	4.67
	4.20
	3.25
	2.72
	Note 1

	
	Practical [kbps]
	
	5.02
	4.56
	3.65
	3.13
	

	
	Gain with Practical [%]
	
	7.54
	8.60
	12.27
	15.16
	

	
	10th percentile user burst rates (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[69]
	Baseline [kbps]
	10
	4.85
	4.33
	3.15
	2.40
	Note 1

	
	Practical [kbps]
	
	5.12
	4.59
	3.49
	2.78
	

	
	Gain with Practical [%]
	
	5.47
	5.91
	10.74
	15.60
	

	[69]
	Baseline [kbps]
	20
	1.31
	1.09
	0.80
	0.66
	Note 1

	
	Practical [kbps]
	
	1.65
	1.43
	1.12
	0.93
	

	
	Gain with Practical [%]
	
	26.22
	32.02
	39.88
	41.34
	

	
	Average transmit power (dBM)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	
	1
	2
	4
	5
	

	[69]
	Baseline [dBm]
	10
	-17.26
	-16.42
	-14.86
	-14.06
	Note 1

	
	Gain with Practical[dB]
	
	1.82
	1.90
	1.95
	1.96
	

	[69]
	Baseline [dBm]
	20
	-7.56
	-6.89
	-5.62
	-4.90
	Note 1

	
	Gain with Practical[dB]
	
	1.81
	1.89
	1.92
	1.96
	


Note 1: Noise Rise Target = 7dB

Note 2: Target 10% BLER after 1st transmission with a maximum of 4 transmissions
Note 3: NodeB Receiver: LMMSE Equalizer

Table 4: Average user burst rates, 10th percentile user burst rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1km.

	
	Average user burst rate (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[69]
	Baseline [kbps]
	10
	4.59
	3.96
	2.55
	1.53
	Note 1

	
	Practical [kbps]
	
	4.67
	4.06
	2.71
	1.68
	

	
	Gain with Practical [%]
	
	1.68
	2.47
	6.10
	9.80
	

	[69]
	Baseline [kbps]
	20
	3.65
	3.17
	2.10
	1.44
	Note 1

	
	Practical [kbps]
	
	3.78
	3.31
	2.25
	1.63
	

	
	Gain with Practical [%]
	
	3.49
	4.5
	7.20
	13.24
	

	
	10th percentile user burst rates (Mbps)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	Penetration Loss [dB]
	1
	2
	4
	5
	

	[69]
	Baseline [kbps]
	10
	3.82
	3.23
	1.84
	0.79
	Note 1

	
	Practical [kbps]
	
	3.82
	3.32
	1.99
	1.04
	

	
	Gain with Practical [%]
	
	0.00
	2.58
	8.14
	30.50
	

	[69]
	Baseline [kbps]
	20
	0.98
	0.69
	0.41
	0.25
	Note 1

	
	Practical [kbps]
	
	1.17
	0.83
	0.50
	0.34
	

	
	Gain with Practical [%]
	
	19.30
	20.43
	22.16
	32.44
	

	
	Average transmit power (dBM)

	Reference
	Algorithms
	
	Average number of users per cell
	Comments

	
	
	
	1
	2
	4
	5
	

	[69]
	Baseline [dBm]
	10
	-16.92
	-15.87
	-13.90
	-12.67
	Note 1

	
	Gain with Practical[dB]
	
	0.59
	0.64
	0.68
	0.76
	

	[69]
	Baseline [dBm]
	20
	-7.21
	-6.23
	-4.54
	-3.59
	Note 1

	
	Gain with Practical[dB]
	
	0.60
	0.66
	0.68
	0.74
	


Note 1: Noise Rise Target = 7dB

Note 2: Target 10% BLER after 1st transmission with a maximum of 4 transmissions
Note 3: NodeB Receiver: LMMSE Equalizer

*************************************** TEXT END ************************************
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